
Ty^IS CLAIMED IS: 

A particle dispersion comprising aJ-itJTl^id and 
a collection of particles at a conc^artTration of less 
than about 50 weight percent ^^M^ the dispersion, the 
collection of particles J^^vmg an average primary 
particle diameter less^^tlian about lOO^nm and effectively 
no particles havljig a primary particle diameter greater 
than about tkf^e times the average primary particle 
diameter 

2. ' The particle dispersion of claim 1 having an 
average secondary particle size less than about 1000 nm. 
3 . The particle dispersion of claim 1 wherein the 

particles comprise a compound selected from the group 
consisting of silicon nit-ride, silicon carbide, .AlnO^, 
CeO^, TiOj, MnO, ZnO, MnOs; -Mn^O., Mn.O, , .SnOs,- FeM03,-ZrO., 
Si-Gj'/ alumina silicate, alumina tit^vnate. carbon, and 
mixtures thereof . 

4. The particle dispersion of claim 1 .wherein the 

particles comprises a metal oxide. 

The particle disperj^ion of claim 1 wherein the 
solvent has a pH less chan /bout 4 pH units. 

6. The particle dispersion of claim 1 wherein the 
solvent has a pH less than about 3 pH units. 

7. The particle idispersion of claim 1 wherein the 
solvent has a pH greater than about 9 pH units. 

8. The particie dispersion of claim 1 wherein the 
solvent has a pH ^^om about 9 pH units to about 11 pH 
units . 

9. The particle dispersion of claim 1 wherein the 
solvent has a ypH from about 6 pH units to about 8 pH 
units . 

10. The particle dispersion of claim 1 further 
comprising a surfactant. 
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11. The particle dispersion of claim 10 wherein 

the surfactant is selected from the group consisting of 
octoxynol, nonxynol, and dodecyl trimethyl ammonium 
bromide . 

'12. The particle dispersion of claim 1 further 

comprising an oxidizing agent. 

13. ''The particle dispersion of claim 12 wherein 
the oxidizing agent is selected from the group 
consisting of potassium f erricyanide, potassium iodate 
hydrogen peroxide, and ferric nitrate. 

14. The particle dispersion of claim 1 wherein the 
liquid compxises water. 

15. The particle dispersion of claim 1 wherein the 
liquid comprises an organic liquid. 

16. The particle/dispersion of claim 15 wherein 
the organic liquid is /elected from the group consisting 
of alcohols, acetona^ carboxylic acids. 

17. The particle dispersion of claim 1 wherein the 
liquid comprises a solution of water and an organic 
solvent . 

18. The particle dispersion, of claim 1 wherein the 
average primary particle diameter is from about 5 nm to 
about 50 nm. 

19. The particle dispersion of claim 1 wherein the 
concentration of the collection of particles is less 
than about 3 0 weight percent. 

20. The particle dispersion of claim 1 wherein the 
concentration of the collection of particles is less 
than about 20 weight percent. 

21. The particle dispersion of claim 1 wherein the 
concentration of the collection of particles is less 
than about 10 weight percent. 
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The particle dispersion of claim 1 wherein the 
concentration of the collection of particles is less 
than about 5 weight percent. 

3. . ' The particleydispersicn of claim 1 wherein the 
collection of particles effectively having no particles 
with a primary part/cle diameter greater than about two 
times the averago^primary particle diameter. 

24. - The particle dispersion of claim 1. wherein the 
ollection of particles have a distribution of diameters 

of the primary particles such that at least about 95 
percent of the primary particles* Iiave^ a diameter greater 
than about 4 0 percent of the' average diamecer and less 
than about 160 percent of the average-diameter . 

25. The particle dispersion of claim 1 wherein the 
particl^es are produced by laser pyrclysis. 

26. A method of,, polish^li.xq a surface comprisiiig . 
abrading Whe surface v;itri a dispersion of claim 1. 
27\ The method of claim 26 wherein the surface- 
comprises a plurality of coraposi tions and wherein the' 
dispersion has a selective removal with the removal rate 
of one surface composition being at least about 5 times 
greater than the removal rate of another surf c'.ce 
composition . 

fS^U A method for forming a particle dispersion, 



xhe method comprising mixing a collection of particles 
with a liquid, the collection of particles having an 
average primary particle diam.eter from about 5 nm. to 
about 50 nm and effectively no particles having a 
primary, particle diameter greater than about three times 
the average primary particle diameter. 

2S^. A method for polishing a surface comprising a 

,>meta\i: or metal cdmpounc^/ ube method comprising abrading 
the surface with af J^^^c^&^cle dispersion having a 
concentration of part/cies less than about 5 weight 



• 
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percent and the particle dispersion comprising a 
collection of particles having an average primary 
particle diameter less than about 100 nm:. 
30. The method ofja^aim 29 wherein the particle 

dispersion has a cogj&^t3?ation of particles less than 
about 3 weight 



/ 




/ 



A method, for polishing a surface comprising 
m'etal or a metal compound, the method comprising 



abrading the surface with a ' particle dispersion, the 
particle dispersion comprising a collection of particle 
having an average primary particle diameter less than 
about 100 nm, the abrasion 'removing greater than about 
a factor of two more material from the surface per unit- 
time than corresponding polishing with an equivalent 
concentration of particles having an equivalent 
composition and an average particle diameter .of. greater 
than rabout 1 micron.. 

3^,/! A method for polish/ng a surface comprising a 

metal or a metal compound, the method comprising 
abrading the surface with/ a particle dispersion to: 
produce a surface with a rqot mean square rough.ness of 
less than about 0.75 nm. 

^ device having a surface with a Goa,tjjag- 
^comprising a ^collection Jof particles having an average 
primary particle diametV 
effectively no par/:ic 
diameter greater V t/ 
primary particle di^ 
34 . The device 



less than about 100 :nm and 
s having a primary pcvrticle 
btut three t.im.es the average 



claim 3 3 wherein the collection 
of particles have a cifi.stributipn of sizes such that at 
least about 95 percent of che primary particles have a 
diameter greater thanv about 4 0 percent of the average 
dicimeter and less t/ian ^bout 160 percenc of the average 
diameter . 

c 
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35. The device of jclaim 34 wherein the device 
comprises a field emissioA device and the collection of 
particle comprise phosphor particles. 

36. The device of / claim 34 wherein the device 
comprises a microelectronic integrated circuit and the 
collection of particles lorm a barrier layer, electrical 
interconnect, or insulatjing layer within the integrated 
circuit 

f claim 34 wherein the device 
device and the collection of 
ocatalytic particles, 
of^^^iraiin 34 wherein the device 
comprises a machine /tool v;ith a hard surface coating 
comprising the^' collection of particles. 



37. The dev 
comprises an im 
particles compri 

38. The device 



